Lee, W. R., Alderson, M. R., and Downes, J. E. (1972). Brit. J. industr. Med., 29,[188][189][190][191][192][193][194][195] Scrotal cancer in the north-west of England, 1962-68. During the seven years 1962 to 1968 there were 103 cases of scrotal cancer reported to the Manchester Regional Cancer Registry. It was possible to obtain reasonably full occupational histories concerning 89 of these cases either from the men themselves or from close relatives. Fifty-one had been mule spinners, 40 of whom had worked in no other industry with a hazard of scrotal cancer, but the other 11 had. Another 19 men had never been mule spinners but had worked in occupations with a recognized hazard of this condition. Of the remainder, 14 had worked in occupations with a possible risk, although perhaps not generally recognized as such, and in five no clear cause was apparent. Because of the small numbers, it was possible to compare the observed and expected incidences only in broad occupational groups and these showed a statistically significant excess (P < 0 001) only in textile workers and unskilled workers. However, our findings, taken with those of earlier workers, suggest that further attention might be given to four other groups, namely, automatic lathe operators, road workers, dye workers, and chain makers.
Since the work of Henry (1946) and of Cruickshank and Squire (1950) from Birmingham there have been no reports on the occupational incidence of scrotal cancer in this country. This may be because the annual number of deaths attributed to this cause has been falling ( Fig. 1) .
Recently, there has been an increased concern over the induction of scrotal cancer by mineral oils used in industry (Stokes v. Guest, Keen and Nettlefold Ltd., 1968; Medical Research Council, 1968; Kipling, 1968 Robson (1957 Robson ( ) 1910 Robson ( 1920 Robson ( 1930 Robson ( 1940 Robson ( 1950 Table 4 . Table 6 lists those men (group D) who had worked in occupations in which, although scrotal cancel is not a generally recognized hazard, it seemed reasonable to connect the disease and the occupation. They have been put into three classes-textile workers, automobile workers, and others.
There were five persons in whom no clear connexion could be seen between their occupation and the scrotal cancer (group E). Their occupations were: clerk in tannery works, haulage driver, cabinet maker and timber retailer, drawer-in (textile), and milk bottle cleaner then galvanizer.
The 84 men in groups A to D have been grouped in Table 7 according to the period from their first known exposure to a possible carcinogen to the date when they first sought medical advice. This stage of the disease has been taken as the point of reference because it can readily be fixed by the respondent in all cases and confirmed, if necessary, from the hospital records. In all except two instances, the patients had been referred to hospital within six months of first seeing the doctor and the necessary treatment had been started. The other two cases were referred within 12 months. Attempts to use the onset of symptoms, while theoretically desirable, failed. This is because a few of the more perspicacious men had noticed small scrotal tumours or warts many years before going to the doctor. To take the reported date of the appearance of the first symptoms would have confused the initial awareness Table 8 shows the ages at which patients fist sought medical advice and Table 9 shows the ages at death.
The certified cause of death of the 50 men who had died was coded according to the rules of the International Classification of Diseases (World Health Organisation, 1957 (Table 10) . Tables 11 and 12 show the distribution by occupational orders of the subjects in this study. From the (Table 6) , who had worked handling dyes under somewhat primitive conditions from 1907 to 1920, had been the only one he might well have been put into group E. However, there were two other workers with dyes (in group B), one of whom had been a mule spinner for 12 years and a dye worker for 10 years and the other who had been a mule spinner for seven years tollowed by bobbin dyeing (often helping with mule spinning) over a period of about 10 years. He had spent a further 31 years assisting with the maintenance of machinery in a textile mill, an occupation which is associated with a risk of scrotal cancer. Henry (1946) suspected a hazard of cutaneous cancer associated with the process of the purification of anthracene oil in the dyestuffs industry.
Another example of this situation is leather workers. The patient noted in Table 4 , class c, was a mule spinner for three years, then a leather worker for 21 years; afterwards he was a sales representative for a leather firm but he carried no hides. The only other leather worker found in this survey was a clerk in a tannery works for more than 10 years. He has been placed in group E as his work was entirely clerical and did not take him into the factory.
In Table 5 , there is one patient in class c 'other exposure'. He had spent seven years on road making in which there may be a hazard from the tar or bitumen used for surfacing, although, in this case, no definite exposure of this sort could be established. He had spent 43 years as a barbed wire machine operator with exposure to mineral oil. Henry (1946) found one man who had been a barbed wire machinist, although that man had, in addition, worked as a mule spinner for three years (an unusually short exposure from which to have developed scrotal cancer).
The most notable finding in Table 5 is the appearance of 10 machine operators. Several reports (Cruickshank and Squire, 1950; Cruickshank and Gourevitch, 1952; Fife, 1962) have drawn attention to the hazard of skin cancer from this occupation in the Birmingham area. During the course of our study, two further cases were found in the same firm as that of one of our patients, but they were not registered during the period 1962-8. Three of the men who first sought medical advice in their forties (Table 8) were in group C. Two had worked as autosetters and one as a capstan lathe operator.
In Table 6 appear those occupations which are not generally associated with a scrotal cancer risk. The four textile workers were all exposed to mineral oil from the machines. Henry (1946) found that the incidence among all card room workers was about 28 per million compared with four for the general population. (In contrast, his figures for cotton mule spinners and tar distillery workers were 420 and 315 per million). The three cases coming from the automobile industry (class ii) are of particular interest for the numbers exposed have grown enormously in the past 30 or 40 years, although conditions have changed as well. One had been a wool ring spinner for part of his life but that occupation has been free from hazard. All the men in class iii had clearly been exposed to oil or soot apart from the worker with dyes already mentioned and the man who had worked in the manufacture of arsenical sheep dip. Henry (1946) found two cases from this latter occupation, one of whom had been exposed to tar at the same time. In a footnote, he refers to a third man who had been an arsenical sheep dip worker for five years and subsequently became a roadman in contact with tar for 33 years. The appearance of two chain makers in this table is interesting because Fife (1962) found one 'chain assembler' among 79 cases of skin cancer due to mineral oil in industries other than the cotton trade.
Caicer of the scrotum is a disease of the elderly; 37 out of 89 (41 %) were 70 or over when they first sought medical advice (Table 8 ) and 58% of the deaths occurred in men of 70 or over (Table 9 ). It would be expected, therefore, that some of the patients registered with this condition died from other causes. Scrotal cancer was coded as the underlying cause of death in only 19 of the 50 deaths (Table 10) .
In groups A and B, the period from first exposure to first seeking medical advice tended to be somewhat longer than in groups C and D (Table 7 ) (X2 = 7-38; d.f. = 2; 0 005 < P < 0-01). Also the men in groups A and B sought medical advice at an older age (Table 8 ) (x2 = 5 20; d.f. = 2; 0-01 < P < 0 025). They represent 'survivor' populations. The Mule Spinning (Health) Special Regulations (1953) came into operation to combat this hazard in 1954. Cotton mule spinning has rapidly declined, particularly since about 1930 (Robson, 1957;  Fig. 1 ). Although our figures do not suggest any decrease in the number of cases among mule spinners, Fig. 2 , which compares the age distribution of our cases and those in a Home Office Report of 1926 when the epidemic of scrotal cancer was at its height, shows that the cases appearing now tend to be older.
Three persons, one each in groups A, C, and D (Tables 3, 5 , and 6), had less than 10 years' exposure. One man had been a mule spinner for nine years, followed by 21 years as an oiderly in an officers' mess in the Army, after which he returned to a mill, but not as a mule spinner. The shoitest exposure as a mule spinner in Henry's (1946) Seventy-three of our 84 men (86%) in groups A, B, C, and D sought medical advice 40 oi more years after their first exposure. In the same gioups, 51 out of 84 (60%) did not seek medical advice until they were 65 years or older (Table 8) , that is, when the possibility of early detection by routine examination in industry or some such form of supervision would have passed.
Seventy-three men weie followed up for at least five years after they first sought medical advice and 30 (41 %) were still living. Thirty-six men, who were 70 or more years old when they first sought medical advice, were followed up for at least five years and only 12 (33%) weie still alive. Twenty-four men, who first sought medical advice between the ages of 40 and 64, were followed up for five or more years and 13 (54%) were still alive. These figures reflect the risk of death from other causes rising with increasing age. They do not suggest that the progress of the disease is more rapid in the younger age groups.
Of the 50 men who died, seven were under 60 at the time of death ( It is worth remaiking on the absence of any gas workers in this survey. Henry (1946) found over 60 out of 1 631 fatal cases and Cruickshank and Squire (1950) found three gas workers in a survey of 34 cases of scrotal cancer in the Birmingham area over the years 1939 to 1948. There may be many reasons for the absence of any cases in our survey, but it may be noted that in 1952 an occupational medical service was set up in the gas industry in this area and has particularly concentrated on the examination of the skin of exposed workers. Some cases occurring in retired gas workers, no longer under close medical surveillance, might have been expected. It is unlikely that the effects of recent technological changes in the gas industry would be apparent in the present survey because of the long latent period of the condition.
Conclusions
Geographical factors influence the distribution of industry and, therefore, the incidence of scrotal cancer. The anticipated high number of mule spinners was found in this area. On the other hand, the discovery of a patient whose chief occupation had been a ship's engineer suggests that it might be useful to investigate that occupation in areas where such cases are more likely to be seen. 
